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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain for light 
amplification method which performs gain equalization 
for both signal power deviation and light SNR by 
performing gain equalization, so that the deviation about 
the wavelength of a signal-to-noise ratio of amplification 
signal light and the wavelength of signal power of 
amplification equalization signal light can be small. 

SOLUTION: A 1st optical filter 36 is arranged in g D(flv 20**10 ■r**so.ct-i* r 'i-rj 

subsections, except the subsection 30 (#n) on the most 



suosections, except tne suosection ^n; on tne most /\ _____ 
downstream side. A 2nd optical filter 38 is arranged in 



the middle of an optical fiber transmission path 34 in the " A * — •* J * " ? * " ^ 
subsection 30 (#n) on the most downstream side. The 
filter 36 performs gain equalization of WDM signal light, 
so that inter-channel deviation of light SNR in the WDM 
signal light becomes small. The filter 38 performs gain 
equalization of the WDM signal light, so that inter- 
channel deviation of signal power in the WDM signal light 
becomes small. Then, the gain equalization can be easily 
performed for both the deviations of signal power and 
the signal-to-noise ratio. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 



http://www1 .ipdl jpo.go.jp/PA1 /result/detail/main/wAAAal 0202DA41 1 0551 82P1 .htr 2002/01/23 



Searching PAJ 2/2 i> 

decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



http://www1.ipdljpo.go.jP/PA1/result/detail/main/wAAAa10202DA411055182P1.h... 2002/01/23 



imnxmimif (jp> (12) ^f) 4# & W (A) 



ftm^n -55182 

(43)&HB ¥ri6ll¥(1999)2 ^26B 



(51)IntCL 6 ^Jffi^ . FI 

H 0 4 B 10/02 H 0 4 B 9/00 M 

10/18 HOIS 3/10 Z 
HOIS 3/10 



SSE»^ *Bt3R »3JS@CDS20 OL C£ 12 J© 



(21)fflH#^ 


#K¥9-211678 


(71) USA 


000005223 










(22)tBKB 


spdt9^(1997)8^6B 












1^ 






<72)%9Mf 


mm. mx 








i^jii»;n«Tfr+JSK-h/hffl*4Te i# 














(74)f$SA 





30(#1) 



30(#k) 



28 



". 30<# (n-1) ) 30(#n) 



(54) [^wo*^] %^<nrctb<D%mRzfW3&*2mrzit&<D>'XTi> 



32 34 32 32 ^36 34 32 32 °* 32 ^38 34 



0 



(2) 



1-55182 



[ffl^JSl] (a) fi§3t*i«l/T*««^*» 
-57.T- yft. 

(b) K*««^«©«#»tt*Jt©«fiCWT*aMI 
< J: 5 K:KJ««fi^3fcS#0f§*Mt LIS 1 © 

(c) KJBio*fl:«#3t*»«^TJ«««ft:fll*3K* 

(d) K»S#fl:fi^3t©«^«*©tt*KH-r*«iS 

2 co§<kffl^*#4^f7 
[BURJH2J i*Ili:Et©*S-p*5T. 

^tr&S^«fl#a (WDM) ft-Jl-TteT'&D. 

fcKtf 6ft±E«*3fc©«*#«*Jfc©jftft»cirr*fii 
< ft* J: 3 Ktt«##*«IMMt:rSfc«>©* 

*3pJ»»ft"r*fc«>fl)» 2 ©3t7 ^JP:? <fc ->7 
^A„ 

±Efi^>l£fcm*#»fc*«*3 1 **.H'©3fc=* + U 
-^tJiSS^iiJ^S (WDM) «#3ttT?»0. 

±EJS 1 ©ft 7 W )V? t2±Ett8:©%J*tt& £«EBS 2 # 

CIS*^6] !»*JS3fcE«©v^T-AT*oT, 
-LESS 2 ©ft 7 ^ Jl^ HJiEM** ©#* « I* < ^© 

[SWiJS7] |*|3l:B«©^fATr»rjT, 
±Sf^iil. 5 5 Mmmtc^^tl^&S^^bT* 
0. 

±E*ft«Mi»ttx;Hf'7A H-^r-fAiWlT* 
•3, 

±BJS2©ft7*;U£'ttl. 5 3 /tmflf©«l*3tt*jSW 
t, 

K3t 7 r-f /t*/t > O— SB ICT« ^rft £Kft 7 r -f AT. 

AO^jefSfc*©* 1 ©*JBt. 

Kft7 r -f /U/t >©ftfiSgK:TKft 7 7 -f >#> 6 



-LE*R©KIHI©«-*tt. 

a*±E«^ftS««TSfc©©tt*©ftWI»fc. 

grttgcwftififlaii© ps©i0'&52 ^©ftjmscra 

KKW-6tl±Efll*3tO«^»«l#JtO»*K«-r*ffl 
SS#/h£ < &*<£ 3 KK«*ftSfU»tWfrr*fc©©if* 
1 ©ft7-f 

±E«*©ftJf««©T«fl!K:K »* 6 tt±Bft^ft©ffi 
£*HWMW*fc©©JS 2 ©ft7 tfATW* 

±E«^fttt«fi#»&**ft^**;U©ft*ir 'J7S 

(WDM) fil^JttTfftO. 
±E*««tt±EWDM«4»3CK*tt-&5 l + *;H«I«S6 

MM&RIO] S!*«9CE«©->7N^A-e*t>T. 

±Efg i ©ami*. «**»»&<&«»©*«/» s-tn-e 

id^SLTiEWDMrn^S-m^TS^V^^y^ 

±E*2©«JBtt. ±£WDMflHHfc*«R©ft«^K: 
#tt£ft^v;i^7'Vv--tf-£:. »ffitO)tf^$ftlf 

±B«&©KPi3©5%©P0'&3 2-P©KIBI©MK:Rtt 
6n±E«**36*»&#R«*#£#*fc»©3tt#ft«B 

^©— *tf±Eft0-tt8BK««2n*4>fc< tt> ltJ 

K# W © «&« K: Ttta-lft K W** 6 © ±E# Hftfl^t 
It&vm 3 ©Sa&^i: SrMfCffi Afc ->7. ?\A. 

im&m i -2 ] m&m 1 1 »cE«©->7^Ax-*t? 

T, 

±B##IREfl3ttJtB#Kra©±Bftig<IS§MtfK:±E 

ft i stfsg 2 ©j* 7 ^ c-e-n-etiffi at * x u * > 

[»#*13] »**8K:E«©->X'T-A-C»tjT. 
±EttS^KM£±EI6 2©*»<fc©MK:RttSft*tt 

«#inKMtt±E*KM©±EftiBMSXtf±ESII 1 © 

ft 7 -f tc-^n-ents s-r * x * > h zsts ->7 ? 

A. 
T, 

±EI 2 ©$8M«±ESg 2 ©ft 7 w ^ CfiStSll/ 
;*> h£-g-tr->7.^A. 

[1*115] IS*J18fCE«©->7;^At?feoT. 
±|EI 1 Rtf S£ 2 ©ft 7 W ©£■* ©TffitffiiJfCSltt 6 
tt±E^ftK«*£^A£ft:7y £HfC<§ 
A. -tnKJ:t)±E«*©3t*«»©7,*l"«;p3&»«E» 



(3) 



1-55182 



mcizr^^^i,, 

[mmmi 6] m&mi sKEmw^x-^AT-ifco 

T. 

/\*©g£ fc<fc 0 ±ffi«**<aS ->X:rA. 

Wi&wm 2 fr-r-sffiBK^tf ->x^ a. 

[1*JS18] W;fclg8t;:Em©->X5 i AT&oT. 
±EftSil 2 03^7-f ;i/^«±IE«^©m«*^ < 
©8*>fc * >g»rf S tT -> X T" A . 

±CflH»%lil. 5 5itm#»C**n*JS**#bT* 
0. 

±fEftftii'li3§«x;ut?'7A K— :/7 r-f /WHUrvft 
±E#»2©3fc:7* < H^ttl. 5 3 MinflKoaiTff*** 

D , 

K4>&< £*> 1 c»OKH©#*H 

ft * ±E«*#**fiT **:«>©**©&*«« i - 

««t*s < ft* <fc 5 CKA*3Kft?m*fl:?'ft£:&e>£ 
1 ©ft^w/P^i:. 

±BMR©*ittt«©T«E«fc»tttS*i±Era^3!£©« 

#«*©&fifci8-r«dii*^J^ < <fc ^ \zm.m^% 

•>Xf A. 
[0 0 0 1] 

[fgB^©jiTr&&«#I?] *%Bja. — jRWfciftStfS 
&*MR3 1 **;i'©3fc* + U 7£^trttft&M£ia9 

[0 0 0 2] 

[fiE*©fe^] ifi¥. (fliJAtfO. 2dB/k 

# 7 r-f /n* ^eit?s t -r t- Awnm it £ n 

[0003] «*»6nT«r>*>e«i*B»»4. itti^n-s 
£#>tr>^ (lag) t5#ati£ix.T^4. w*. 



«. x;Hf^/»K-^7r-fA«MiS (EDFA) tt. 
#ifll(ig#£LT©x;Ufc-'7A K-^T-fA* (ED 
F) i, f^*e»nt8S€lit5^>^4EDF 
C««-r*fc«>©#>^3ttJRtS«ATV»«. 0. 9 8 
vnit^Bl. 4 8 wm#©i£:g£#-rs#>:/7t£ 
ffi^^tCioT. Ml- 5 5 fim^^ts9mW 

s. 

[0 0 0 4] -75. #7 r -f/tfc* S 
t5fcfe©S«iLT> (WDM) 
3„ WDM^ffl^tl-S^-^AC^^Ttt. 
fi^f tSSSO^t U Jid'I^^ns, ft3fc*-v'J 

t \z$mt z ct\z£-3 t# e> n/t^agc©^-^ 
» s tiitwD ummttfiyt 77-f /\*ei£ss taw ts n 

*1ttc.fcoTfl*©3fe«^fc:8«aft. ftftflWK:*:* 
[0 0 0 5] WDM^Sffl^nS^X^ACTfciHSag* 

m&-vRiit<tiz>%m<D%L&ttt&&\z&vx&mmmw 

SOISStl-5. EDFA(C*3^T«, Ml. 5 

5 « m©iS«f 7r*«J#ffl»*«^ U, . Z. (DW&m&l* E D F 
A^©ffi^7t© h-^;UA^/t r 7-2fc^>^©/t'7 

- \z'&-? xmt-t & z. t 6. nT.tA -5 . 

[0 0 0 6] 3fc»S«©ffl»©«*tt#ttK**-r***JR.' 

Ttiiit ^x^A©^j^*-ryp-y^iaTa&-2). «^c©^ 

(OS) 2 (#1, #N) *6[H**tlfc» 
I^M53t(Sf«. ^v;^7 p U^lr4Ct5HTStS 
frgJ^SStl-S. »fi»ilHoe»ft5ftfcWDMfi 

[0 0 0 7] #£jBtSS6«. 3t7 r-f /teSIIS 7 ©*4» . 
te»**t«ffl©«ft©3t*«S8 <h 1 o«_h©fiJ»«{b 
111 0S»WT*l8*ftTW5. ftffl#*fls»l Ott* 
7 -f Cio TJS&Sttff -5. 

[0 0 0 8] 7tfi2lgS6 K«k03l6nT*fcWDM«^ 
Jttt, 3Kf'7;i/?7'Ui'lri 2l:<koTKli:(aE7tI 
*©3tt«^»C«-«Sn. 3tSfi« (OR) 14 (#1 
#N) ci^Stis. 

[0 0 0 9] 0 2 £#f?rr-5<h. 0 1 ©->X^Afc:*5t^ 

T3tv;^7 p i^^ir4*^^esK6fcjiiai^nswD 

•7-. ttHBiSfiSSl/THS. ICflt 3tiiM«^2 

(#1, #n) ts-e-n^nfes (a,, -, a,) 



(4) 



&mW-l 1-55182 



[ooio] mi<Dis7sTi±\z&^T, &ytmm$£8W 

R) ©ft*W1fii^ti:TLi5, 
[0 0 11] n«MKbttTtt. MllVftll 0©«Fte 

B3i:*^T, }}§18^Sn5»!«H SSL 

HSSnfcWTH WDMitJtOf 

[0 0 12] #%4iMS8 (tUEDFAAW^SnS 

t% o««i^©*7-f ;^«w**tr» 

[0013] H*-r*«*ft«tLT, 

[0 0 14] W1Mffttt«>*fliPWa:»lB»co^Ttt, T 
IB^XS* [i] M^?* 

fctH>TttXIR C2] , C3] Rtf C4) *#HBSnfc 

[1] N. S. Bergano et ah, "Wavelength divisio 
n multiplexing in long-haul transmission system 
s" , JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL. 14, NO. 6, 

JUNE 1996, ppl229-1308 

[2] K. Oda et al., "128channel, 480km FSK-DD 
transmission experiment using 0. 98miti pumped erbi 
umdoped fibre amplifiers and a tunable gainequalis 
er " , ELECTRONICS LETTERS, 9th June 1994, Vol.30, 



No. 12, pp982-983 

[3) T. Naito et al., "85-Gb/s WDM transmission 
experiment over 7931km using gain equalization to 
compensate for asymmetry in EDFA gain characteris 
tics " , First Optoelectronics and Communications 
Conference (OECC 96) Technical Digest, July 1996, P 
Dl-2 

[4] T. Oguma et al., "Optical gain equalizer 
for optical fiber amplifier" , l996*£®^Hi $831*1 
^MV^Xr^^, B-1093(pp578) 
[0 0 15] 

[»W3^*ftLJ:3 4:-r<5»«] M4<D (A) TkTS 
(B) t#lt*i. «*©«1Wffl:tt*a«Ufc^^ 

[0016] mi<o (a) \z7f;2nz>&i~t:\$. %mmt 

Jt, HT65fcSNRtt^**;i'«fc»&sffl:fc: 
a*&< <t ^ ^?ij#<z)«it3&*ff ton*. 

[0 0 17] Z.nt\*mz, M4<D (B) £ssn*«fc 
«*«AOflW*«F«bT*SNROfl»38«»flE 

r <e> ^-rna*— ^ k a l , -en \z o^tfiif^t 

[0018] ^(Dtctb. %%k<nmnmtmxte. m^m 
i3&ifxsNR<D^nfrmx\zmmmv. mm&s. 

DSJiitffcoJfc. 09*. tf, ^4co (B) ic^n^J; 
i40 (A) I3$ns<t5l:, 

27 oais k h isxmnmit &n?m&iz\z. % s n r k 
[0019] ctoT, *^Hj<og«j«> m^mtjnmm 

Jklf9t SNR (DM^FtcH LT*J#^k*ff -5 J: 3 \Z Lfa 
[0 0 2 0] 

[igg£S?£kT<5£:#><£>^g:] #5S^<D|gl 



(5) 



&ffl¥-l 1-55182 



ft. (b) Kifl««^3ttom^»ai*Jto«*K:M-r 

ftl0*fl:ffi*%e*«;*7-y^&. (c) K«l®« 
(d) K«MB«fl:«^3toflH^«*o»*fcH-*:*«S 

«sn*. 

[0 0 2 1] £<DHm$, *i««**»:Bff3«'&fc. 

-ewii^Tft^stt^it^jSfticMt:*^^^^ < ft 

-r *fi£i s < ft * «fc 3 \z$m&it &n o^vizlt 
^*^cT#m#tte.n*. bp-&, fij#^ta<i!>ft<<i:*> 

2IUfffcn*05Tfe*. C(D^ffifCJ:*i:. &T?f8fflf:: 

^*«k5(cft*. 
CO 0 2 2] *^^cD^2cofiiJSfcJ;Si. ^Wci 

03fc*WHS£flM.T^«. »&©ftii*I8§©5^©ISD 

■&o 2-?<Dytm$%m<Dffi\z\t, jgi <D3t? )i>?i>mrt 

«fiKHf*<H*a«/.N3 < ft^ «t 5 K«^3fcfcfiJ»*fl: 
T*. *jBc©3t«MB»OT««fctt. 9L2<D}b7 4)V9 

om&izm-t *0S*</j^ < ft^«fc 5 
fc-r*. 

[0 0 2 3] *J89SO»30«Bi:J:4t. «»©KISj 

■rAj^aiftSn-*. *»OKM©S-«rtt, #fg?Ji©gl2 
©fflij® \Z «k * ->X^ A *fi*.T^*. 
[0 0 2 4] #8f|©jB4©«ffiK:«fc«£, 

asi \z & o mm $ n^ast <dk y r ax a > * « *. 

i:fcnc9EPI)!i^S4. d©4>ft<<hfc 10©KRU© 
*3BM©IB2©fflffiK:J:*>'XT-AS«>LT^ 

*„ 
[0 0 2 5] 

BSMHKKSH-r*. B5tt**WtJ:*3ta« >X^ 
AO^l*Jg^ffi^^-r^O'yi7 0T**o C©->X-? 
Ate. iififfl©^l(D^2 2i, £fiJlQff2®jM} 
2 Ail, ^sM2 2W2 4|BHC»RS*l*3fc:7 r-f AX 

G, i =a, i Go, T, i =3, 

i;t. Gos^roU -^-n-e'ti. fttiiHig 3 2 ©¥ 



A>2 6£*flM.Tlr>*. 

[0 0 2 6] %y~7-i /U/t>2 6te;*JX^-F8M^£ 
n^S<DE^2 8^e,ft*. flOS8I2 2H Sft 
*fcg©ft^£ai#-f**fi£!c©31f:it««l2 (#1. 
-, #N) £ft£>©ft«^£&fi#»J^SLTWD 

Mm^3fc£#*fc#©3fc^;i^:7V?tr4 <h£«AT^ 

*„ WDM^3tB^77</U^>2 6^M$tl 

*o 

[0 0 2 7] ^2«2 4li /U/t>2 6 

A* <=> ©WD Mfs^^ifcSJCfiEo ©?- V 

*;p©3fc^£#*;fc#©3te5 ? ^;^:7V^1f-l 2t. 

1, ~, #N) <tS:fifx.TVi*<, 

[0028] @6ii ^s.m2 8 nf^i mmmm^-r 

fe^SW-b-^KP^ 3 0 (#1, #n) ^Sft*. it 
^KPb13 0 (#1. -, #n) <D&4\t. fttiiflg§3 2 

ft*. 

[0029] z.<DmMMmT\z, ^^30 (#k) 

©7t7T-rA*Gj@l^3 4©j£<f fcfgl©7ie7^;i^3 6 
tlT^*. ifyiE:F^©^nTr**i#tc. k 
«l^k<n^^feT. BP'S, mi©7fc>U;i^3 6tt 
*TSit(ffl©'tr^'KP^3 0 (#n) K^OlJ-^KIBfcKW 

e>n*= 

[0 0 3 0] STStffiiJ©-9"^EP B 1 3 0 (#n) <F>%y 7 
-f Afi2IK3 4<Di&*P\Z\Z.m2(Dyty -< )V5> Z 8tfW>ft 
6>n*. ^1 ©7t7-<;U^3 6«, WDM«^3ttC*3Jt 
*7tSNR©?^ ^NHKBtf/h £ < ft * <fc 5 tc W D M 

[0 0 3 1] fg2 ©ft?^;^ 3 8tt. WDM^#^tt 
*5lt*M^m*©5 1 -v^JUF B 1ffi^*i/h^<ft*«k5IXW 

^ 3 6 « 1 -S>^:^0*$tlTVi*^. im.<DV7'&.?$\Z 

JBi©*7-r 6S-€-ti-6n«itrt>«t«r>. 

[0 0 3 2] H7H E6©I1 *ffi^^©S^6*I^« 
StfH7*#Il/T. ^©TjteT^SNRWfflSt 

M^e^wMMt^nWf^iJjft^krscit^-c^ftvi 
iftsj-r*. 

[0 0 3 3] S-T. 0 7 ^^$n*J:-5fC. tr^EF^3 
0 (#k) ©3t7 7"fA3 4ICfiJ#^ftS<i:UT©.l-& 

©7t7w;i/^oF^gHe^nTt.i*«-&$a^T*<, i 

(1^ i^N) ^^^;KC*f-r-53feii*g^gfU#G, iS 

^^b§i©s*r, i ^^©scT-^-r*. 

[0 0 3 4] 
i r o •••(!) 
fiJ#*^A'7>X-r*J;^©^tf^tl*fc4e), GoTo = 
1^5. a, iRZfiG, i tt. ^tl^tl. 



(6) 



temW-l 1-55182 



0, k#BcD1tyKP 0 13 0 (#k) «7>f^OF^ 

Pout, i = (a, i 0 j3, i ) P i n, 
Pase, i = j3, i a, i°- k (2h vB)Nsp, i £ 

^T^^. 5 n§ t> CO £ L fco 

P n = 2 h v B Nsp, i G, i 
fib, (4) SX&^T. hv«7*h>X^M- 
Bttffl5fr»««fi. Nsp, i i ^ir*;HCfiW-*RlB 

OSNR i =Pout , i /P a s e, 
= Pin, i (a, i D 0, 
[0, i a, i n ~ k (2h vB)Nsp, i 2 

(BP*, Pin, itfJgR) o (2) SCK:J:D, 
ITS^o S£oT, Pout, i * i ^**Mzttl<X 

stems, ioi^aitntfi^u^A^Sc — 

3tSNR©5 L ^*;HBiHS6*a:<'r»:»©*fl=tt 
(5) iCT^^n^o h vfttfBttJtRTfc*. 

@ S I Z X z> X * $ £ fit T £ -5 o 
[0 0 3 9] OSNR i * i ?t*;W:MLT-Sl:« 

(2) ^stf (5) sctisftfrsrawf^jms-fa/j, 
mi<oyty^ju^3 6JCck0 3tsNR«is*a:< 

%2<D%7 4 )V? 3 8 \Z&r>m^ntl<Dm^ : bte<fc 

[0 0 4 1] CCT, mi<D%7J)l?3 6£m2(Dft 
7 3 8<0«IB*&lCl,fc»'&£#A*. BP'S, 31 

i ©jt^wi^ 3 6 iZck-Dxmnmtim^&mfc-r&m 

&X$>Z>* ZOmSlZl*. W,2(D^ty^)V^3S(DXi3 



IBBU A7-P i n, i <D«^3tt*ltirtL,ifci:-r* 

fflACmflt3e/t7-Pout, 
/t7-Pa s e, i \&&\ZJfC?3L o \ZUZ> 0 
[0 0 3 6] 

i ■ • • (2) 

a, i + (2h vB)Nsp, i 2 a, i • • • (3) 
[0 0 3 7] 

• • • (4) 

SOSNRiit-Si, OSNR i f^T^^n^ 
[0 0 3 8] 

i 

i) / 

a, i + (2h vB)Nsp, i ■ ■ • (5) 

\z&^TytsNRmmj)mz>o 

[0 0 4 2] Jt7H )U#(Dlft&XteytSNRtemtLU 
[0 0 4 3] II:. ^2<D%y>()V^3 sifimrfWLW 

ygH3o (#n> ^(Dvzr&miz&wtsnx^zm 

<D«fitt?iFtt*ra«fK«3ELa:a«63tsNRaiistm^ 

stso, %?4 )v*<DWLWcifimn\ztzz>* 
[0044] z.<D&ot£M&fr*>. m6iz^nz>&5 
\z, m^mtimm*MJ£?zrc&<Dm2oft7 j jis? 3 

8&mi : ffiW7&m3 0 (#n) !7 
^ 3 6 RZt 3 8 ©R«-S$iWS±Tff». 

[0 0 4 5] £UiG>a?K ftKW2 8 ^^6 OJ: 3 tC^ 
J5Ef SCt^ctoT, &KPJJ2 8K;&lr*T«*MII*ffi3l 

R^3tsNR(Hii<ow**aifft"Siii**-e*, ja^, 

[0 0 4 6] j«K £U:<0K91B\ S^2 2 (@5#I) 



BPS* 



T, 3Sl<Mt:7-<;i^3 6 

[0 0 4 7] SSO^X^rAK&^Tte:, &IZ5f!2 8K: 
t?l^T3fcSNRillSRtfm^«*«M3^aiEE*nT^^. 
<2T, 1 1 ^1 2 2 d^'J x>7 7 yX^^WDM 

«*t#*m*Lfc«^ I2^i2 4m t^snr 

[0 0 4 8] ±3£LfcJ:5fc*MWMtK:BB-r*K 



(7) 



*8B8¥l 1-55182 



5. ?6i#!l§§3 2£>&rt<2 0 0 ICfc ->X^ A 
-5. 

[0049] m8\t*ft$i\z&2>yemmi'X7-&<n%i2 

[0 0 5 0] 36#l&gB4 Ott. 3fc7r-f A*/t>2 6 

2<Di%m2 At.mv&o\zffif&znz>'%3<n$&m2 4' 

ftO#«BIII4 4 A-IKKP.SJ4 4 « 1 OTt> 

«fct». $H&KP H a 44«, *7T'f/UA>2 60#K|lll 

[0 0 5 1] 0 8©3';*-7 i A»C*3lvrtt. S-KPhI 2 8 R 
tf&tfttKKU 4gi:)tSNRfiiSo:i^i*flM 
»ffi$*lT«r>«©T?, »«[*ff3lltfc:«k*3tSNRR 

?A©RttXtf*»a«*.BT?a*. 
[0 0 5 2] E10fiE5t5«'>X^AT«. 

afcfIf«Cti»Tr*4CDT?, 56#l&Sfi4 0©M» 

[0 0 5 3] ft. 0 8©->X5 i AtC5R^(6jejSl7&^ffl^ 

Ail 067 y F/FPy^ia*) SrRtttifcfJ:^. H 

^□y^T?*5. clO->X-xAtt, m5<DmMMWi£:tt 
JtLT, »T«©KIW2 8£ft2©«»2 4^:©IH!^Cf^ 
j!^lEmJ4 6 £RttT^*j*T*HRftW-Sn*. 
[0 0 5 4] #jtaEP B 14 6tt. 0 6C^$n-5KPJ]2 8 
\Z$>^X?&2<Dyt7 4 fr* 3 8 <£r#B§bfc«^$-^LT 

n*. Km 2 8*c*u»»fl:j6*a»K:ffton-ctin«. 

Cgt>ifi^ffiec*-5^3bnKPp]4 6£:fcHTtt. 

*<BM£«ffi-r*fciS>©ft2©}67^;i^3 8<&«ms-r 

[0 0 5 5] m. #UlKS54 6l;tHTl^tAfiIS 
£#T?*&^«^Ctt. ft 2 ©367 ^U;* 3 

[0 0 5 6] 010 2 8 ©ft 2 HJfi^HSr^-r 



7Dy*HT&*. H6©ftl*Jfi#«<!:»JfcbT, ft 
1 ©367^1^3 6©~Fflit{MfC367-;/^*-:5'4 8#R 
tte.nT43 0. ft2©J67^;i/^ 3 8roTfiSffl'JIC 

9bTv7-*—Sr 5 0*<Rtt<B>nT<^-5. -entckD, 36 
gffSg 3 2 ©A* l/'yWWU UCiSS. 

[0057] mitm\z\z, xr-y^z—? 5 o&mvx 

©KP«1 2 8 ©A*f mmti fc#T 
367-y^*-*4 8£RttTt^£©«:, ft 
l©36:7f;!^3 6tfft\2tlX^2>-9-7&.ffi3 0 (# 
k) (DWVlsfflm&ftofcttiX&Z}. 
[0 0 5 8] £©J:3ft3fc7v'T-*— *4 8XK5 0© 

awjiiafcioT, KP42 8 *&&>mmi-frm&iz$> 

l^Tfc, §EP B ]2 8^^m(<i:I^D<fc'5{c»jf^$-arSC: 

[0 0 5 9] 01 ltt#KPp]2 8(Dft3HiS^8i*^-r 
yp-yi'STW. dd-Cfct, 01 0©367y^*— ^ 
4 8&Z*5 0fCtt*-T. -^tt-€ r tt367-yx-*— ^iLT 
SitEf -5 36 7 7 A* 4 8 ' &tf5 0' 7i<Rtt6>tlTtA 
-5. COi^, 3t7r^/U8' &.tf5 0' ©3-*©g 

[0 0 6 0] CKDHJSjgfg-ett. 01 OWJcSKS^ 
C367y^*-^4 8SIJ!5 0SRt***^£Jfc*fcL 
T, 36:7y-|V\*4 8 ' S^5 0' ©»«I**BB 2 8 * 

[0 0 6 1] 06 (D&IZm 2 8 Oft 1 nffiMWilZ&^X 

ft i ©367^ 3 6«-tt-7EPiSl3 o (#1, -, 
# (n-D ) ) ©^ntRttstiT^T^cfc^u 
m8LVLffi\z j tn*tim\ft>tix^x vitw, a 

SKIl l-&©ftl ©367^ ,11^3 6*W B 12 8©H 

M$>9UzmW£>nx^2>e>tf<k^. ftttftHctt. n© 

36 7^* 3 6 te36ti*II§ 3 2**K2fl-r*tt«K:R 

[0 0 6 2] l-&©ftl'o^67.^;i/^3 G&m^&WP 
«fc^ftl©Sfi«, 3t7^;P^fCtt367T-T At36^-& 

■rsiitfcAstt^s****©-??, HSfc©367^;i/^£ 

l£ , ©ftl©367i';i^3 6£JB<^-5ft2© 
36 7 ■< )V?<D%Ltf'>t£ ^7J^->X t- A ©#lft *» 

[0 0 6 3] ifclC, mi(D%y 4 )V?&&T£\2.8<Mfm 

ft l o*7-f MiJ«t. bfci^. it 

7KPb130 (#n). ©361i^§§3 2*T-©ffi^76m*CD 
^^-ft^^AMl 2© (A) \ZmZtlZ>£.o\Z 
^t€>. ^ut-tt, n = 6. &361iifigg 3 2 ©fij#ilfl a 
(A) tt± 1 dBKrttLfc. 
[0 0 6 4] W&tf^mmG o «fc 0 fe/h^ < 
(gp-^a (A) <0<h?5:SjSS) <D36<s^«. ¥^fJ# 
tf^^fiJ^Tj^ena^S (BPS a (A) =0<h&<5i£ 



(8) 



&ffl¥- 11-55182 



ft) (Dftmmzit^TKz <a§s*-r£. £©£#. as 
e m^nrc^^M.ttiyt m^m ©sffiKstLrft 

(A) =0 £&S&ft©ft«^ICtfc^T/h£<&-2>. d 
tl-tttiSJC ffJWdMa (A) >0 tft-SigftTrte. <t 
^m*t?tSNRdia (A) = 0 C 

ft S N R OfiSA<4 D 5 . 
[0 0 6 5] C©J;5^<s^«^<SMR^SNR<lM 



(#k) KUfAUfc*^*«jrr*. {I*Ht*l<iiM£^ 
<t-r-5fc*tC, ^^^©^©Sftfe^Ml.hnfS© 
7t«iiiS§3 2©fiJ#©ffiftte#i4i^ffllS^n^.«t-5tC 
M»C. 7t7^;U^d«#A$nfcE^3 0 (#k) 

-cut. xyj)i>?<D¥-t$mikizmm-rz>fttnm7 7'f 

i-;i/^^jf A^txfc-y-^KF^s o (#k) ©a*r 
(a) #55;T#*-'t>n-5„ 

[0 0 6 6] 



r (A) = To+a (A) Xd, ro:W-^mm^ ro(dB)=-l x Go(dB) 



(6) 



S12CD (b) c, ity^j^^mm2 8<Dmm^^nz 

IHBbfe*^ (n = 6{C^LTk = 3©0iJ) Ol/^M 

[oo6 7] sfc. cco0ij-ctt, ±&m\zigz>mnytm 

lb. 3fcSNR©MM«<&3@^flJEE£:tt-5. 012© 

(O e. m.tffiW7mffl 3 o (#i) fC7t7^;p^ 
^IBeLfe*^ (n = 6i;^Ltk=io» ©i^;p 
yfnf^^&TKt. 0i2© (b) ©«tra«. «t 

Lj&>L&a*S. d©0iJTte. ^KFBlKZg.Sff -if 
^m*«*© 5 F^^#&ft©*iJ#fiMt«t^TSJS:Sfc 
», 3tSNR©IIIHil2© (B) V>M£.9b*:%< 

[0 0 6 8] lE^t, ^^©JfA&g^KF^ 8 ©fit 

T (A) =ro + a (A) XnX r 

::tr (a) «. mnm.ijs&fcmoyt? 4 )v* t.%s 
nnti\z^>^TmitvtztiZ<n r (a> oibits 

•5. 

[0 0 7 1] fcU «^m*{CO^T^fcUfc«t^S 
7tSNR<ii!#A-i*tt*lfcr. 7tSNR{Ct3l^T^t-rs 

r (A) ©«£ia»6*gr 
3. Ctltt. 3tSNRfCO^T«§!{bbfe«©^m*<i 

M£ ah- < -r s c t *t*ta. 

[0 0 7 2] ^T, r^SNRtCOtiT^bLfci^ 
tcr (A) *» 1 ]6» 6 -rnft^ii 3 fe*Mb»Jf A WHJ *« 
r3ttSNR«J6Kt3HT»fbLfc4:#K:. fs^«*{l^ 

r{f^« * t » x h tc t * fc . 3t S N R a H «t« 
«±©#^e>. 3fcSNRfc-^Tt?{fc£fT 

m^m^ii^sfc/jN^o^^©^. ^-c^skm 

[0 0 7 3] 0 6fC*£n3J:5ft : &EF<5]2 8K:fcU 
T. mi ©ft7-r;i^3 6©}f Aftg£KF«S12 8©«B§ 



*»TSS. &KF B 1lC*3lt2»^tiitg|§3 2©tb73^ 

.fc^5,£&£©«k? &SHt«Eli©ftj9f 
[0 0 6 9] EX±<DmWC\$. «*#«;&*«fflx<&* 

»**yKHIC*7-<;^eE«b. )tSNRit?L< 
ft: -5 J; 3 ;i^©«5te©ifcEHfe#tt*ftJfc**S* 
(HJ-feaMfiUKJ:*^) C3HT#il«. 3tSNR 
©ilM^«)BET'SfcJe>. Jl^©*£:©j£ftft?¥tt 

s (6) sc©ttlB*»S3Efl:S-8-<5«-&. ft^-^tflf 

ASn*-fr:/KIHI©i8*r (A) ttJfc«T?4FA.6na. 
[0 0 7 0] 

(A) • • • (7) 

<D%?4 3 8 ©S5fc«/h£<T2$tT 5. 

^Oi3&1^5, 0 9 tciDISSBJbfcJ:? - 
t'. ^2ro3«7-cM3 8#4n»SftfcttllJKIKI4 6* 
iIiD"f -5 €?£©-*? 35 -5. 

[0 0 7 4] tC^T. 05©yAfAl:*litlt & 
IHJ2 8^©A*«***3i«*b<fll^«*«a*»ft:V»* 

#KP H 12 8»Cgrf:n*3teHMi»3 2©»#*»36fl;-r** 

[0 0 7 5] 0dA#. 0 13© (A) RtK (B) fC^S 

n-5«fc3C2o©A*7tx^^ h;nc£^a*&a*-&£ 

3SU<. m^MfjM^itU^. IsfrLtzifiZ. 013© 
(A) lZ5i£n2>7s^9 h;PT?tt*##j&«J&:^©fc»Jt 

i/T, 013© (b) cssns^^? hju-ctt, 

[0 0 7 6] 3ttttMS®fflM£&tf£e£HP/*?*— 

oTS&Sfc*. C©J:5ftX^i7 K;i/©ii</^C«fco 
T. #KM2 8©3t*««3 2©»f^*»36ft-r*J:5ft 
tttR4>£U«. C©«ua*»W-*fc«>K:tt. #m2©3t 



C9) 



1-55182 



[0 0 7 7] ytmas&t ltedfa^i^c«^ 0 

1 4tC^£n3J:5C> «^3tOflr*tt-»«K: 1 . 5 
5(tmS(l. 54~1. 5 8/im) ICiSSns, S 

V h;HC*3^Ttt. &Kf B 12 8©l!jfe#ffi£^t;£-fr-5 
Iit&3ASEOh:-^*n. 53/imf (1. 52 
~1. 5 4 Mm) C:fe^Tgi8J£*l5. 

[0078] {mx.<Di&®T-\t, m^nrzmx' 

*±#D©fW**to«£i;T^S. fi^T, Sg2 © 
ft?^* 3 8©#tti:LTtt, JRJIt?*$tl5C. #J 

5 3/imHOASEftWff 4i5&«tt««* 
2©*7^M3 8l:4jl5tl5. JUlCfcO. 

2 8©KrfM«— SHCfct), ->^5rAOga!W-&tf«**«e 

[0 0 7 9] 

fs^«7j©fiIii;&tf7fcSNR <ffiM»*»i*J*) ©filS© 
[HiGOflMlttRH] 

[01] WDM*«IffljnS3tIf->^rA (f£*8 
[0 2] ilO->XfAl:*lt5WDMf^OX^i? 

[0 3] fUftWIS&OSiQIlBI (t3£*ft^) Tfc*. 
[04] «lflHHbKJ:9fl*«2j04(S (A) RO%S 

nr©§i (B) 3&t«iBEan*« : Fss-rH7r»*. 



[0 5] *5BMCJ:**a«5'^?A«)JBl**»!B* 
7K-r^D-y^0Tr*-£>. 
[0 6] &EW2 8<D^lHSfi^liS:S-r^ r Oy^0T? 

[07] m6<nw,immmmm)}&*m.m-?z>tz$><D\t 

[0 8] *BfiK±S3fca«->;*^A©*2*J6#8S 

[09] *&miz&z>9tmmz>'XTJ*<Df&3nmmm& 

[010] &IZR.12 8©3B2|Safi»tB**-ryny^BI 

[011] #KIB2 8®JB3*lfi»lB**"r^ , ny^B 

[012] Itt*CDI/^'ft^7Z 1 S^t0T* 
-5. 

[013] AJjyt*'*? h)V<n2-D<Dm*7fiirwe$> 

•5. 

[014] ED FA (XJUf^A K — /tigfi 

2 2 ^1 ©ffljg 
2 4 JB2CDMIJB 
2 6 3fc7r-f/t*/*> 

2 8 

30 (#1, #n> -v-y^m 

3 2 ftiiflsgg 

3 4 T^rf/lfeiigS 
3 6 WiKDyty J 

3 8 ^©ft?^;^ 



[01] 



[02] 



^2 (tl) * 10 10 10 

2(#2) < 8 < 8 ( B <8 <8 <8 <8 



OS [ - 



14 (SI 
12 



■16 



11-55182 



[0 3] 



[04] 



H 

(dB) 



.16 




as 



215 
(A) 



14* 
(B) 



[0 5] 



[0 6] 



26 



2<#2) 



4 

22 



28 '28 




30(11) 



28 

30(«k) . 30<#(n-l)) 30(#n) 



o 



32 34 32 32 ^36 34 32 32 *" 32 ^38 34 



[0 8] 



[0 7] 



30(#1) 



30<#k) 



30 (*n) 



32 34 32 32 ^OF 34 32 32 34 



26 



22 



40 



1 _ r-i «/ : • _ r ; r 






'--f - 

^28 












42 




'""U.--44 
^ 24^ 





24 

d 



(1!) 



#M¥l 1-55182 



[B9] 



[010] 



26 



22 

Eh 



28' 



28 46 



24 

i e 



30<*1) 30(#k) " 3 0«(n-l )) 30(#a) 

34 



32 34 32 32 





^1 




3*2©Jfc 





[011] 

30(#1) 30(*k) ^ 30(#(n-l)) 30<8n) 



i IS^ fSnfS I » I<0 I Q f S 1 I S Q h > I * 2 ° LQ i 
m -3-> ?i4r 48* 17 ' ia » SO* 



32 34 32 32 — J6 «»• 32 ^34 £ — 38 SO* 



[01 3] 



I 



(A) 



as 




[0 12] 



(A) 



(B) 



(C) 




3 3S 1 -2 



-«-«(!). -IdB 
-0- . ocB 
— - -»t<aa| 

















S Sf N o 2 1 s s s 



(B) 



(12) 



1-55182 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations Of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF At TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
G'BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHDMT(S) SUBMITTED ARE POOR QUALiTY 

' □ OTHER: ... .. / , ;__ : - , - ■ ' -. : - ; _ ... • : ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



